Patients included in the present retrospective study have been selected on the basis of clinical, radiographic and scintigraphic findings. Recruits who presented with persistent, unremitting hip or thigh pain were seen by a medical officer for further assessment. In patients with no known history of trauma, symptoms such as night pain, heel-strike pain or persistent limp raised the clinical index of suspicion of stress fracture. Restriction of movements of the hip and anterior tenderness over the hip joint or upper femur was also considered a serious sign of injury. Radiographs were performed in the sick-bay on all patients when the first suspicion of stress fracture was entertained. Technetium-99m (99mTc) bone scans were performed on all patients unless there was obvious radiographic evidence of fracture.
Patients with a proven diagnosis of stress fracture of the hip were admitted to the sick-bay at CTCRM for a period of bed-rest. Regular simple analgesia such as paracetamol 500 mg q.d.s. and night sedation (temazepam 20mg) was administered, if necessary, whilst patients were on the ward. When patients were able to walk freely without pain they were discharged from the ward for remedial physiotherapy, and started remedial training in Hunter Troop. A gradual and progressive increase in daily exercise whilst in Hunter Troop was undertaken, under the supervision of the remedial gymnasts. When the recruits were deemed to be fully fit, they were returned to training. Repeat bone scans were not performed.
Retrospective analysis was performed of the week of training of the recruit, the site of stress fracture sustained, time of first presentation, delay between first presentation and diagnosis, and outcome after treatment.
Results
Ten recruits were diagnosed as having stress fractures of the hip or upper femur during this period. The details of the individual cases are shown in Table   1 .
There are two different types of stress fracture reported here: fracture of the femoral neck (Figure 1) , and fracture of the femoral shaft ( Figure 2 ). There appears to be no difference in the mode of presentation of the two fractures.
Seventy per cent of these stress fractures occurred in the last 8 weeks of training when the loads carried by the recruits and the distances travelled in training marches were steadily increased ( Figure 3 ).
Discussion
Our retrospective study of stress fractures of the hip has shown a surprising number of such fractures in a relatively short time. Previous studies have not The occurrence of multiple stress fractures in a subject is also interesting. Blatz described a 15-yearold female track runner with bilateral femoral and tibial shaft stress fractures' 2. One of our patients (Case 9) had these same four fractures evident on bone scanning (Figure 4 ), but recovered after a period of absolute rest. He returned to training and eventually completed training. He later attended another strenuous course at CTCRM, during which he developed a metatarsal stress fracture. Thus, this one patient had developed five separate stress fractures.
The analysis of stress fractures by week of training reveals that stress fractures were more common in the last few weeks of training. This is presumably related to increases in both the distances covered, and the weight carried, by the recruits during these last few weeks. Several other studies have shown a higher incidence of stress fractures in the first few weeks of training6' 9. This change may be related to alterations in the training programme of Royal Marine recruits over the last few years: for example, improved footwear, a resprung gymnasium floor and the wearing of shock attenuating insoles. There was no difference in the site of the stress fractures found at the various weeks of training.
The mean delay in diagnosis of these femoral stress fractures was 25. (3) 147 group.bmj.com on October 27, 2017 -Published by http://bjsm.bmj.com/ Downloaded from obviously desirable. Most of these patients presented with a 'groin strain', or 'pulled thigh muscle', which may be misleading. Some of the patients appear to have markedly higher pain thresholds than others, and may not return for investigation after initial consultation.
A further factor in delay in presentation is that four out of the ten stress fractures had normal radiographs taken of the abnormal side, even when the radiographs were scrutinized in retrospect. This has important implications: a normal radiograph does not exclude a stress fracture. Bone scintigraphy must be performed in all cases where the diagnosis is in doubt.
In conclusion, stress fractures of the femur may be more common than previously identified. Early diagnosis is important to avoid the catastrophic failure of the stress fracture seen in one of our subjects. A heightened awareness of the occurrence of these injuries, combined with improved and earlier investigation -in particular bone scintigraphy -may lead to earlier diagnosis. While muscle size has been associated with muscular strength, hypertrophy (the increase in muscle size or bulk) has been associated with gains in strength. However, because muscular development is partly linked with plasma testosterone levels, men are capable of considerably greater gains in muscle bulk than are women. Some researchers have concluded that muscular hypertrophy in women is not a necessary consequence of strength training.
Conclusion
Ward and Whipp4 plotted the decade-by-decade improvement in the mean running velocity for both men and women for all events between 200 m and the marathon. It was found that the improvement rate for women is more than double that for men, reflecting both the increased numbers of women coming into sport and the proportionately greater increases in their training.
